background. Hidradenitis suppurativa (acne inversa) is a chronic recurrent disorder characterized by abscessing inflammation, fistulating sinus tracts, and scarring. Predilection sites are the intertriginal regions. The severe course of the disease demands an early and curative treatment. objective. The aim of this study was to review the effect of radical surgical excision concerning cure rate and potential complications within a large group of patients. methods. We analyzed data for 106 patients suffering from hidradenitis suppurativa treated during the period 1980-1998. The mean duration of the disease was 7 years. In about 90% of the cases, two or more sites were affected. Inguinal (70.8%) and axillary regions (61.3%) were most commonly involved. All patients were treated by radical wide excision using intraoperative marking of sinus tracts with methylviolet solution. The method
HIDRADENITIS SUPPURATIVA (acne inversa) is a chronic, recurrent inflammatory disease, initially developing from follicular occlusion with subsequent abscessing inflammation, fistulating sinus tracts, and scarring. [1] [2] [3] Predilection sites are the intertriginal regions such as the axillae, groin, and genitoanal region, however, other possible sites are the breasts, hips, and thigh. [4] [5] [6] The etiology of hidradenitis suppurativa is unknown. The many synonyms (acne inversa, apocrinitis, acne triad, pyoderma fistulans sinifica) demonstrate the difficulties in correctly classifying the disorder. 2 The initial event in pathogenesis is an infundibulofolliculitis with follicular occlusion, indicating it as a variant of acne. 7 Thus the name acne inversa is appropriate, however, hidradenitis suppurativa is the more commonly used name. Succeeding perifolliculitis leads to secondary inflammatory involvement of nearby apocrine and eccrine glands. 8, 9 Early abscess formation and fistulation with deep sinus tracts are the typical signs of this disease. In the chronic course, scarring, contractures, deformities, and mutilation may occur. [10] [11] [12] The severe course of the disease and the psychological and social strains for the patients demand prompt, curative treatment. [13] [14] [15] [16] [17] [18] [19] [20] Many conservative therapies have been assessed with no or only minimal effect. 21, 22 However, once the typical signs of the disease, especially fistula and sinus tract formation, have occurred, only complete surgical excision of the inflammatory areas leads to cure. 4, 5, [23] [24] [25] The aim of this study was to review the effect of radical surgery on cure rate and potential complications within a large collective of 106 patients. ate or severe acne vulgaris (acne conglobata). Alcohol abuse was noted in 12.2% of patients.
In about 90% of the cases, two or more sites were affected. Inguinal (70.8%) and axillary regions (61.3%) were most commonly involved and usually symmetrically distributed. Differentiated by the gender of the patients, the axillary region dominated in men and the inguinal region dominated in women (Table 1) .
Secondary systemic reactions were found in five patients: thrombocytosis in two patients, and thrombocytopenia, anemia, myeloproliferative syndrome each in one patient. Local contractures in 19 patients and edema of the limbs in 7 patients were recorded as secondary local reactions.
Surgical Methods
All patients were treated by radical wide excision. The extent of the sinus tracts was intraoperatively marked by injection of 3-5 ml methylviolet solution 1% (Figure 1A) . Complete surgical excision was when all color-coded areas were fully removed ( Figure 1B) . In cases where blue stained areas occurred within the operative field, further reexcisions were made in order to ensure complete clearance (Figure 2A) .
Oral doxycycline 100 mg/day was routinely administered as a perioperative antibiotic. Bacterial culture was performed in all patients, revealing several aerobic and anaerobic bacteria (median 2.5/specimen), most often Staphylococcus aureus , Peptostreptococcus spp., and Bacteroides spp.
Only one operation was performed in 42.5% of the patients, 28.3% had two operations, and 29.2% had three or more operations until complete clearance of all affected regions was achieved. Usually the excision reached the deep subcutaneous fat or the fascia. In the axillary region, major vessels and the nerve plexus had to be protected. The method of reconstruction depended on the size and location of the defects ( Figures  1C and 2B) , with 41.1% of the defects repaired by wide undermining (elliptical suture, VY-plasty, WYplasty, etc.) and local flaps used in 10.8% (Table 2) . Deep sutures and drain placements were commonly used. If the defect was too large for primary suturing or local flaps it was covered with polyurethane foam sheets (Cutinova Plus TM , Cutinova Cavity TM , Beiersdorf AG, Hamburg, Germany) to induce formation of granulation tissue (46.8%). Following this, 20.7% of the wounds healed secondarily, while split-thickness skin grafts or mesh grafts were used in 26.1% of the cases. Differentiated by anatomic region, grafts were used in 25 axillae, 29 groins, and 9 perianal areas, while flaps were used in 14 axillae and 12 groins.
Results
The overall rate of intraoperative and postoperative complications was 17.8%. Most of them were minor complications such as suture dehiscence, postoperative bleeding, and hematoma. Even though bacterial superinfection is typical of the disease, wound infection occurred in only 3.7% of patients. Complications are listed in Table 3 . Complications were more likely in older age, in obese patients, and in patients with a higher number of affected regions which needed more operations for complete excision of all sites (Table 4) . The median postoperative follow-up time was 36 months (minimum 6 months). The rate of recurrence within the operated fields was 2.5%. There was no relation between the surgical method of reconstruction and the rate of recurrence. Recurrence was related to a greater number of surgical procedures (Table 5) , indicating the severity of the disorder as a risk factor for recurrence.
Discussion
Hidradenitis suppurativa is a chronic inflammatory disorder that causes severe physical and psychosocial strains, especially with increasing duration and severity of the disease. It is an astonishing fact that in most cases it takes years before curative operative treatment is initiated. In our group the mean duration of the disease was 7 years. This may be due to misclassification of the initial symptoms or attempts at a cure with several conservative or minimally invasive therapies with frustrating results. Limited surgical interventions such as drainage procedures, incisions, or partial excision lead to recurrence in a high percentage of patients. 25 On the other hand, shame, frustration, or despair in patients may lead to a delay in radical surgical procedures. Spontaneous resolution is rare, instead a progressive extension of involved areas and degree of fistulating inflammation and scarring is typical. [3] [4] [5] The prevalence of hidradenitis suppurativa is about 0.3-4% in industrial countries. 1, 26, 27 As in our patient group, it was found to be significantly more common in women. 27 A positive family history is reported by some authors, 28, 29 and an autosomal dominant mode of transmission with variable penetrance has been proposed. 6 However, the cause of hidradenitis suppurativa remains unclear. The outbreak of clinical symptoms depends on triggering factors such as cigarette smoking, 30,31 obesity, 32 mechanical stresses, 1,3 or other underlying inflammatory diseases. 33 In our study, cigarette smoking in 83.0% and obesity in 51.6% of the patients were noted as significantly increased cofactors. Formerly the pathogenesis of the disease was thought to be associated to the apocrine glands, due to the typical localizations in apocrine gland-bearing skin. Recent histopathologic studies detected infundibulofolliculitis and follicular occlusion as early and essential phenomena of hidradenitis suppurativa. 8, 9, 34 Apocrine inflammation and destruction follows as a secondary phenomenon. 34 The term follicular occlusion-related diseases subsumes the clinically and histologically similar diseases acne conglobata, pilonidal sinus, and dissecting folliculitis of the scalp. 2, 3 Hidradenitis suppurativa responds poorly, if at all, to conservative treatment such as antibiotics and retinoids. Using systemic isotretinoin for mild forms of hidradenitis suppurativa, complete clearance of the condition was initially achieved in 23.5%, while only 16.2% maintained their improvement during the follow-up period. 21 No significant benefit was found for topical clindamycin nor for systemic tetracycline in the treatment of hidradenitis suppurativa. 22 Minor surgical treatments such as incision or drainage have also failed. 25 Once the formation of epithelium-lined cysts and sinus tracts has occurred, only complete surgical excision will provide a cure. 4, 5, [23] [24] [25] The necessity for early surgical intervention also arises because of threatening systemic and local complications. The chronic inflammatory processes can lead to systemic reactions such as anemia, proteinuria, arthritis, lymphedema, sepsis, and even death. 12, 13, 16 Local reactions due to long disease duration include contractures and edema, and within the scars, squamous cell carcinoma may occur. 15, 18, 19 
Conclusion
Surgical excision includes color-coding of the fistulas and sinus tracts in order to ensure complete excision and a minimal recurrence rate. In our study, the rate of recurrence was 2.5%. Literature reports of recurrence after radical excision ranged from 0 to 27%, however, all of these were in smaller patient groups with varying follow-up periods. [23] [24] [25] Even if large areas need to be excised, the complication rate is relatively low. In the present study we noted an overall complication rate of 17.8%, which included mostly minor complications. While bacterial superinfection is typical, wound infection occurred in only 3.7% of patients. Risk factors for complications were identified to be older age, obesity, and a high number of affected regions. The choice of reconstruction depends on the size and location of the defect. Aside from healing by second intention, all variants of flaps and grafts can be used. [35] [36] [37] [38] As confirmed by our results, the method of reconstruction has no effect on the recurrence. The crucial point in hidradenitis suppurativa is early diagnosis and correct classification with subsequent early and radical surgical excision. Wide surgical excision can be regarded as the treatment of choice in the chronic and recurrent stage of the disease. Nonsurgical procedures are only of a supportive nature either prior to or after surgery. If the disease is diagnosed and treated early, secondary systemic complications will be avoided and the extent of surgery may be limited.
Commentary
Before commenting on this article, I would like to make an observation. I have had the privilege of knowing Prof. dr. Petres, Chairman of Dermatosurgery in Kassel, Germany for over two decades, having made his acquaintance at the formative meetings of the ISDS in Morocco in 1978. I have greatly enjoyed his wonderfully illustrated textbooks on "dermatosurgery" (as he and others prefer to term our specific surgical niche), along with many of his subsequent published articles. It is refreshing to see another article dedicated to major and difficult reconstructive surgery from one of Europe's prime training centers in this journal.
I find the number of patients in the series to be more than adequate, the follow-up appropriately lengthy, and the recurrence rate certainly acceptable. The authors' conclusion, "there was no relation between the surgical method of reconstruction and the rate of recurrence," is of prime importance to us, provided we accept their premise that all patients should be handled by early, wide, and radical excision of all identifiable sinus tracts. This would be my conclusion as well, for half-hearted curative attempts of extensive disease result in a very much higher recurrence rate with increased morbidity. However, this does not preclude isolated fistulectomy of sinus tracts when focal and reasonable.
It is interesting to one who lives in the United States, the world's most multi-ethnic nation, that no ethnic breakdown of these patients is offered. Perhaps none is necessary in Germany, but much of our world is not Caucasian. And, although statistics are everywhere in this article, none refers to the number of these patients who concomitantly suffer dissecting folliculitis of the scalp, acne conglobata, or pilonidal sinus tract formation.
In their subsequent invited article on this subject, the authors should inform us if there was a necessity to mesh split thickness grafts to ensure survival in those hostile environs (or not), and, with greater surgical detail, inform us of the more than half of their cases closed with "eliptical suture, VY-or WY-plasty, etc." and with "local flaps". Design, movement, secondary defect closure would all be of interest to the readership.
We thank the authors for their extended and extensive interest in the subject, and for informing us of their well-based conclusions. 
